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£2|> 

S &So<| tfg /d|sf7|s| Lfl»*lfe Afler^lfiJ fiJ^oil ^*|£4oH /d|ef7|<>] 7h§A| n 

sffe *^7|2| gsa^B*. #7| 4 4>B2J AiS hJ|ii«t<H zz. EhB^i a ^£(>fl 

□}Bh 5S^7| flfl- eiliisl a n ZE^S A*gxfo||7H| xai^o^ ^fe ahoiss iSSM ? 

!? ^SOfl o|^ e> Ai|ST7|fij -Mlm tf£<H| 4«£S Afl^7|o| ^0(H| ^x|£|fe c|A#a|0|S*l5 SSfl A|Z^ 

2£ eH-H tf& 4 «7| a«SO|| /H|iT7|S| ^gSS &U|S*l<Hi °|«H SM-flHlfe *|*|2| ainS H BUlSlfe 2 
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< £02) ^£ ¥&ofl CH» ¥±S| 

1 : #3 a|32 : ^ B\\=L 

10 : n 1 «tSS : flfc 

12 : PZT20 : *l| 2 <£S£ SS-tiM 

30. 40 : §^S|S¥50. 60 : S^/SS £l^¥ 

70 : Otom 



ft ^36 *W7|a| 4>« EMS*! a &U|gh£lo| tffi *W7|fl| 7*gA| A0«T7|fi| £|ar¥oll 
o|ck 



««L«1£S A||Sf7|fe 7««KM JkHBf 5! 1*4* SSS 3¥ *UFff 7tSft i?|*HAlfe AH|^7|7h 4=S*MI Ai|U£| 

<Hc* tfch eW Aim7|7h 4«*MI AJSElxl 8U <Ht. «l¥»o|e>£ x|¥*4$ a 7|g7|7h #x| 8t°S All 

«TA| £fe £4*A|0i| ZB\7\ ¥£1KH| &!<H ¥B|7h £|jl «j¥ftO| H7l| DfSSjtH. 0|S EM ±«0| H?« U-7HI flch 
SBHSI JW7|fc 0| 4=S^E«& £¥7| ^sH 7|£ ^S7|7h ?H|£|<H &0-I, 0| 7|i 4©7|°| 7|i *|*|S A1R7|£| 4* 

£Btffi *HHcK aBW olBtt 7|i ^S7|2| a asgsi S *w 32, gsfls. 7|£fc 4=S7| g#ofl flcHel- 
£ Al|^7| AflE (se t) ^iofl a}B|- ^S0| o^y S!7| emboli A1|if7| ^SS^OI gAflSOl S!«CK 

M ^SS o|EH& gAflgg «H3^7| f|8H »S AlW7|s| ^S*x| o^¥# ^S2S Hxmoi Sf^7| 
2ES# %%t\ g- ^ 2,'7j| Sffe TAm =L ^2.3. &CK 
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oi&i& &£sf7i fls e £S<hi ftg- Mm7\°\ 4s 2s emi»*ife Awift ft^on ^xisjoh ahi^^isj 7 |. 

§A| Z|- ftft^ft ^gg AS§Hr ^7Hft aS2*l^&ft, #7| ^ aS#*l U|2S}<H ZL 4= 

&&tfji a ^gtofl njft £tt«t7| fltf ^g£S ainft 9! a ssfiTS AfftxHHMI £A|s> 

<M ^fe oMSft SSSM 2ft ^S2£ #cf. 

&7| aSSWSS, 7>SH ajjoj asofl ftsH ft5|o|fe SiJft, #7\ SJSft SAo^ofl 

ftsH SflaAft tt«*KM m7\3\ aSft U*I*E^ sffc =mm. 



a*. o\m sssw m e v«oi ft# /W7isi ss & unnas /fl^isi 7\bm M\n7\s\ ft=r¥ 

o« g*IS A^Hft aSB*l*eofl s|«fl ftft^ft Qgg A«s*fc ftSft. n *IS9 asftft H7|ft ajs hijz. 
Sto=| 4gE# SSfe 43ft, a ^S£ofl ftB|- AfltMft ^§ °^ 7 | m aizift 5! 

=l assfb ftSft, 4T7i <+sa ^sss atisi 3 ssirt ai-sxkhiti] gum ?<h a»*w ahi^t 
7i°i ^«ss aias sssw Mm7\o] ^ ^ 4s§ 2ft hs°s m. 



o|*K B gjgft £J£!A|<*|ft 3¥S EEft »i«KM Sgtfft. 

ties assi ^^Aiofloii sis- MW7ifii 5^ ffms*isi uf^y oteoick 



s i« srssfe, e usft aitJAioiKHi si» /JW7ISI &uis*ifc AiW7iai ^ssi swskh 

AH8T7|£J 7>ftA| a ftS^OflAHft *g«t7| flfi- ^SH ASS 35^*1(10,20) ft. #7| ASS a 

S*!M( 10,20)21 5!S AS&ft §3^r §^S|£¥( 30,40) ft, #7| S^S 3SAS a±ft S#«f2. SftA|?fc 

s#/W¥< 50,60) ft, #7i s^ si sirs as Asass ^^o\ n\ 1 as^sg {«ah(io)s §sh «fss *o 

1 as^S*lft «l 2 aSASS ^!AH(20)g Ssfl ASS ^ 2 as*IS u|iii*fo4 n ^o|<M| ftsH ^S£ft ^Ssfii 
a ^Eo\\ ta-Bh 5>^7| flff Bllasl Si SSffS tfS«KN iA|»*|( a|£A|a) (H| 

JLA|SF04 AhftAhOJlTfl eHJISH ^fe DhO|S(70) £S ?«£JOi JUCf. 

V 

#7i xii 1 as^ss ^Ai(io)ft «i 2 as^ss ^(20)^ m7\s\ 7\%m n&sit asirft ^ssffe ^ah 
E2feg arssi sj4Iaioiioii °ie xSt a§^!!A^o| m^ss hqvm. 

£ 2ft srssl-e, o| ASft aftiL'AHfe 7^ tu|a| aftofl ftsH #sfs ft*|o|fc S0(H)ft. #7| 

^e(11)2| S^o^tHI o|5(| S#iJ^S g^^!t^o^ Al|gr7|oi aSS &m£€T ffc &ai!!AH(Piezolectric: 0|^ P 
ZTBU »CK)(12)S OI^SCF. 

oi pzt(12) ft #^<hi sre ^«(ii)oi ^0=1 ai<H*f Mm7m 7F§u on a^ftt as<ni ftsH as^Ai(io)7h 
a assh?ii m toiofl ^e(n)oi oiss^eAH pzT(i2)ofl g^ft pzT(i2)fe oift a7ia±(vout)s e 

£ 3S oieHS- ^SS aS£!AH( 10.20) ft Mm7\o\\ 5f«r& ?£ft i4^y!c+. £ 3ft Mm7\9\ $m 

2S aia^ft ^^(H|Ai Zl ftAft *A0fl 17H*4| £*lft<H X^0^|oj pcBOj) ^*f 0 | 7^tfft. 

ol^Til ^SS aS£!!AH( 10,20)(H| c||«fa| ehft ft^ft 4»SZES aU(i^ ^cH^oS. S£ffl ft^ft 

Sfto| *AMt} ^JSfo^ ft^cHI ASS aSWi0)ft #^o| ?Hx|ji a tfcHft g^fe ^Aofl 

^SE ASS aS£!A-i(20) ft ft^10| ^X|7i| gft. 
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o|<2F £o| £ £S3| iJ£JA|ofl(H| oj& Hmy\<H 4»« &UIS*lo|/HSI &U|j»S* £MMMH US* tfch 



Ai|if7|7|- %^Z7\ S|a*h<S 0|Ofl 02} Ai|^7|<HH=- £!§0| tfg«}7| D|«0|l>. AH^7|S| 7>§A| AlI^7|oj <2| 

±33| flxloil 4>SE **3§ 10,20) (HI 3|*H n «2J5f^oi|Aio) xj§§?§ #7| 4SE 

10,20)S| £!§ ASSte S^S|S^(30,40)(H|AH S^JEjoH Sft/S t¥( 50,60) <H|AH 3ft £g<E| 

<h ohois(70)<Hi emeu*. D^e(70)oiiAHfe #7i a sirs s§ ^st"s.e sj^iw «i -\ ss^ss *«ah 
(io)« ssH n\ 1 t's«fs*m «i 2 *j§^s§ «20)# $m ass «i 2 as*i* tnaw a *toicMi 



£ 4fe e ^SS| iJ^A|0fl(H| SIC- A-HST7I3I ^ S£ LflS*|S| DjO|aojA|o| £8^ LMUlb *§E0|Ch 



AH|lf7|S| 7^0j| 3|SH V+ZZ.7\ SJSSfE A||^7|(H| ?J§0| tf g£|jl H SS»S A1|^7|S| g^ofl ^x|S Xfl 1 ^ 
SE ASS £!§£!AH(10)£¥£M ASS £!§ £^*lir HaASf, A||efr7|3| #¥ ^afoil &xm n 2 4SE ASS S 
§4«Ai(20)S¥N £^lx|# 3J^£of SfW. afl" ^ z^sl 3S«a|*|7} 3J3^e(7|£x|) 

3| 0|S>o| g^. A1R7I3I ^«Efe 3tf °£ MB(. 7|§<H*J £!S#^0| 7|S*| O|#o£. y- 



ain £S E£(H|AHfe $Sf. #^o| ^E ASS £!§4!!AH( 10,20) #^ H7|# bd|:DL^O:|(S2) CH S fc!£7|- UEfc 
^AH 5?o| ^gss a|n(i,2)S £S«MI tfcf. ctfEMH, #A<H| gx|£ ^SE A3g SS^Ai( 10) oflAi £!§ 
Zt91 Wa A7\ 9-*o\\ &m ^SE ASS SS^AH(io)oflAH ^SS SSStei ma Bfi^ aya(i)# 2. 

SS|-i(S3) Ha A7h I|a BM7h 3^<H|fe aiH(2)S S3^E^(S4) »cK 

5E&, DhOlSOflAHfe 2ES3||0^ BUZISI iHx|f2f, #^K>fl ^SES ^SE# U|jE^ n 7|#7|3| ^ 

omm ^sss am# ^am ^ <we^ ssif« ci^saioi5rxi(oiEAm)<Hi iAisfo^ §osmi, ajsa^ a 
ss^xi ^ =l i^irehs ^sss aum sa^o^ awisi ^ss ^§ ^ 2.^1 m 

S Soli owe, A||^7|o| Allm tfsoll cflg^ ^SES AIR7ISJ 4Jx|Ejfe c|^sa|o|S-x|S S*H A|z|^ 
°i ^ ? A '7| nHS&l| A||^7|s| ^SSS &UISxN m &U|£lfe ^*|o| ^S^S aing n ehUIEjfe S 

a»Bfi SS&SSMI sar§| ^^7)| g># 4 s ?MM ±ggo| il^SF 7^*f7fl Sch 

(57) S?S| 

m?\9\ 3|af¥cH| -a*|£joH Ai|iT7|S| 7^A| ^ 3|^¥s| Sgg ^S*hfe ^?Hs| ag£x|^&4, 
^7| 2|- ^&3| €tS&* AHS UliHthO^ ^SE» a 4SECHI [0Eh ZE^Sh7| 

3i em»*i. 
s^ir 2. 

Afl 1 son ?Jo^A^, ^7i 
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a sfb -Miif7i2i cmis*i. 

SJ^S 3. 

A«^7|S| 7«A| AW7|£| sjaf^ofl ^x|fj 447H£| H«»x|*Bo| 2J8H z| 2|af¥2| 2§S ^Ssfe 4S4, 
a ^SS =L7|g MS. ti\Rt^oi ttSSffc 4S4, 

n SS ^SHofl c^eh Al|^7|o| 5>^7| flff ^S^S BUasj » zl *3il>>3 434, 

#7i tfss ain°i §y ssirm a^a-khmi auw ?<h Atgxw awisi +«£<b aing 

Al|^7|°J ^SS 5>t * Sffe 4S§ *«Wfe fS°S *ttr 7hO|J& Ai|6f7|2j *S ttUHtflti. 
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